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APPARATUS FOR MEASURING AND 
CHECKING INTERNAL DIMENSIONS OF 

MECHANICAL PIECES 

TECHNICAL FIELD 

[0001] The present invention relates to an apparatus for 
measuring and checking a mechanical piece including a sup 
port and protection structure that de?nes a longitudinal axis 
of the apparatus and includes a ?rst connector; a probe con 
nected to the support and protection structure, that includes at 
least one armset With at least one feeler adapted for contacting 
the mechanical piece to be checked; at least one transducer 
adapted for generating electrical signals representative of 
displacements of said at least one feeler; and a second con 
nector adapted for cooperating With the ?rst connector. 
[0002] The present invention also relates to an apparatus for 
measuring and checking a mechanical piece including a sup 
port and protection structure that de?nes a longitudinal axis 
of the apparatus and includes a ?rst connector; a probe that 
includes at least one armset With at least one feeler adapted for 
contacting the mechanical piece to be checked and a mechani 
cal transmission system; at least one transducer adapted for 
generating electrical signals representative of displacements 
of said at least one feeler; a second connector connected to 
said at least one transducer and adapted for coupling the ?rst 
connector; and a Wireless transmission system of the electri 
cal signals, including at least one battery and an emitting 
device. 
[0003] There are knoWn checking apparatus, for examples 
gauges of the so-called “plug” type, for the dimensional and 
shape checking of mechanical pieces. 
[0004] Patent US. Pat. No. 4,348,814 discloses examples 
of such gauges, Wherein a measuring armset connected to the 
support includes tWo feelers ?xed to movable arms in dia 
metrical opposite positions, for contacting the surface of a 
hole to be checked. A transducer detects mutual displace 
ments betWeen the movable arms and provides for electrical 
signals indicative of the mutual position of the feelers, 
through the Wires of a cable, to external display and process 
ing devices. 
[0005] There are also knoWn Wireless plug gauges, Wherein 
signals representative of the dimension to be checked and 
generated by the transducer are Wirelessly transmitted to 
external display and processing units. 
[0006] The knoWn plug gauges can be manually operated 
and typically include a support and protection structure With 
a handle With an external surface that acts as handgrip for 
being used by an operator and a probe containing mechanical 
devices for detecting the dimensions of the hole. The probe 
may be separated from the main body for being replaced 
depending on the checking to be performed, for example 
depending on the nominal diameter of the hole to be checked. 
[0007] US. Pat. No. 4,571,839 discloses an example of 
such manual plug gauges With detachable and replaceable 
probe. The illustrated plug gauge is of the electrical type With 
cable measurement transmission and poWer supply, With a 
holloW, tubular support and protection structure that acts as 
handle Whereto a probe is connected. The probe, that contains 
a measuring cell With associated transducer and feelers, is 
connected to the holloW tubular structure by means of a 
mechanical coupling With a ?rst screW that crosses a through 
hole achieved in the tubular structure and engages on a circu 
lar groove achieved on the probe. The measuring cell is 
locked With respect to the probe in analogous Way, by means 
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of a second screW that crosses a through hole achieved in an 
external circular portion of the probe and engages on a groove 
achieved on a support for the transducer. 
[0008] The handle includes at its interior electrical cables 
of the transducer that are connected to external poWer supply 
electrical cables by means of corresponding connectors. 
[0009] The plug gauge hereinbefore described guarantees a 
certain ?exibility in use by virtue of the possibility of replac 
ing the probe depending on the required checking, although 
such replacing operation is not particularly easy and conve 
nient because of the utiliZed coupling system and the arrange 
ment of the electrical connectors Which result to be of dif?cult 
access. Moreover, the coupling betWeen probe and handle is 
not particularly precise and guarantees just limited metrologi 
cal performances. In fact, screW and associated groove do not 
prevent possible mutual rotations betWeen probe and handle, 
or betWeen transducer and probe, With a further disadvantage 
that the electrical Wires may tWist and provoke undesired 
stress on the transducer. 

[0010] Object of the present invention is that to improve 
modularity and convenience in use of the knoWn gauges, 
cutting doWn costs and enhancing metrological performances 
of the gauges. 
[0011] This and other objects are achieved by a measuring 
apparatus With a connection system betWeen probe and sup 
port and protection structure that simpli?es and makes the 
connection more precise. 
[0012] An apparatus for measuring and checking mechani 
cal pieces according to a ?rst embodiment of the present 
invention includes a support and protection structure that 
de?nes a longitudinal axis of the apparatus and includes a ?rst 
connector; a probe connected to the support and protection 
structure, that includes at least one armset With at least one 
feeler adapted for contacting the mechanical piece to be 
checked; at least one transducer adapted for generating elec 
trical signals representative of displacements of said at least 
one feeler; and a second connector adapted for cooperating 
With the ?rst connector. The apparatus according to the inven 
tion is characterized by including an interface element, con 
nected in a removable Way to at least one of said support and 
protection structure and probe and adapted to refer and con 
nect in a rapid Way the probe to the support and protection 
structure. 

[0013] The checking apparatus of the present invention 
includes a connection system betWeen the support and pro 
tection structure and the probe With an interface element 
including ?rst mechanical references to prevent rotation of 
the probe about the longitudinal axis With respect to the 
interface element and second mechanical references to pre 
vent rotation of the support and protection structure about the 
longitudinal axis With respect to the interface element. Seats 
Corresponding to the mechanical references of the interface 
element are present on components of the probe and of the 
support and protection structure. 
[0014] An apparatus for measuring and checking mechani 
cal pieces according to a second embodiment of the present 
invention includes a support and protection structure that 
de?nes a longitudinal axis of the apparatus and includes a ?rst 
connector; a probe that includes at least one armset With at 
least one feeler adapted for contacting the mechanical piece 
to be checked and a mechanical transmission system; at least 
one transducer adapted for generating electrical signals rep 
resentative of displacements of said at least one feeler; a 
second connector connected to said at least one transducer 
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and adapted for coupling the ?rst connector; and a Wireless 
transmission system of said electrical signals, including at 
least one battery and an emitting device. The apparatus 
according to the second embodiment of the invention is char 
acteriZed in that said apparatus further includes a connection 
system betWeen the support and protection structure and the 
probe, connected in a removable Way to at least one of said 
support and protection structure and probe. 
[0015] The connection system betWeen the support and 
protection structure and the probe of the checking appara 
tuses according to the present invention guarantees quick 
interchangeability of different types of probes on the same 
handle or on different handles for different types of checking, 
and assures electrical stability and reliability of the connec 
tion, protection of the connectors from mechanical stresses 
deriving from the normal use of the gauge in more or less 
aggressive environments, liquid tightness so that to protect 
the internal, sensitive parts of the probe and handle. 
[0016] The combination of the above mentioned connec 
tion system and of a Wireless transmission system, in the 
preferred embodiments of the invention, guarantees particu 
lar ?exibility in use and management of the components, that 
can be assembled and utiliZed in an extremely simple and 
rapid Way. 
[0017] The invention Will be described in detail With refer 
ence to the enclosed sheets of draWings, given by Way of non 
limiting examples only, Wherein: 
[0018] FIG. 1 shoWs a perspective vieW of a plug gauge 
according to a ?rst preferred embodiment of the invention 
With some details omitted for the sake of simplicity; 
[0019] FIG. 2 shoWs a perspective vieW of the handle of the 
plug gauge of FIG. 1, according to a different angular position 
and on a different scale With respect to FIG. 1; 
[0020] FIG. 3 shoWs a perspective vieW of a component of 
the plug gauge nosepiece of FIG. 1, according to a different 
angular position and on a different scale With respect to FIG. 
1; 
[0021] FIG. 4 shoWs a perspective vieW of a ?rst connector 
of the plug gauge of FIG. 1, according to a different angular 
position and on a different scale With respect to FIG. 1; 
[0022] FIG. 5 shoWs a perspective vieW of a second con 
nector of the plug gauge of FIG. 1, according to a different 
angular position and on a different scale With respect to FIG. 
1; 
[0023] FIG. 6 shoWs a perspective vieW of the assembled 
connectors of FIGS. 4 and 5, according to a different angular 
position and on a different scale With respect to FIGS. 4 and 
5; 
[0024] FIG. 7 shoWs an exploded vieW of a connection 
system betWeen handle and probe of the plug gauge of FIG. 1, 
according to a different angular position and on a different 
scale With respect to FIG. 1; 
[0025] FIG. 8 shoWs a perspective vieW of a plug gauge 
according to a second preferred embodiment of the invention 
With some details omitted for the sake of simplicity; 
[0026] FIG. 9 shoWs a longitudinal cross-sectional per 
spective vieW of a connection system betWeen handle and 
probe of the plug gauge of FIG. 8, according to a different 
angular position and on a different scale With respect to FIG. 
8; 
[0027] FIG. 10 shoWs an exploded vieW of some compo 
nent parts of the plug gauge of FIG. 8, according to a different 
angular position and on a different scale With respect to FIG. 
8; 
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[0028] FIG. 11 shoWs an exploded vieW of a connection 
system betWeen handle and probe of the plug gauge of FIG. 8, 
according to a different angular position and on a different 
scale With respect to FIG. 8; 
[0029] FIG. 12 shoWs a perspective vieW of a plug gauge 
according to a third preferred embodiment of the invention; 
[0030] FIG. 13 shoWs a perspective vieW of a connection 
system and probe of the plug gauge of FIG. 12; 
[0031] FIG. 14 shoWs a perspective vieW of the connection 
system of the FIG. 13 according to a different angular position 
and on a different scale With respect to FIG. 13; and 
[0032] FIG. 15 shoWs a longitudinal cross-sectional per 
spective vieW of the connection system and probe of the plug 
gauge of FIG. 12, according to a different angular position 
and on a different scale With respect to FIG. 12. 

[0033] FIG. 1 shoWs an electrical gauge of the plug type 1 
for the manual checking of internal diametral dimensions 
With Wireless transmission of measurement signals. The plug 
gauge 1 includes a support and protection structure With a 
handle 2 that de?nes a longitudinal axis of the plug gauge 1 
and is shaped in such a Way that has a central portion 3 With 
reduced diameter With respect to a ?rst 4 and a second 5 end 
portion. The central portion 3 has ergonomic shape for the 
manual use of the gauge. In particular, FIG. 2 shoWs the 
support and protection structure With the handle 2, the front 
part of Whichiat the ?rst end portion 4iis protected by a 
closure element or cap 13 With a central opening 71 that 
makes a ?rst connector (handle-side) 16 accessible. The 
handle 2 contains a push-button group 12, including a push 
button 10 for controlling the plug gauge 1, ie for manually 
selecting by an operator the plug gauge function required, as 
for example the turning on and turning off of the plug gauge, 
or the transmission of signals representative of the checked 
dimension to an external processing and display device not 
shoWn in the ?gures. Next to the push-button 10 there is 
positioned a display LED 11 that shoWs the status of the plug 
gauge and/or the selected function by means of the push 
button 10. 
[0034] A probe 6 is connected to the cap 13 of the handle 2 
by means of an interface element 8. The connection betWeen 
the probe 6 and the handle 2 Will be hereinafter illustrated in 
more detail With reference to the FIGS. 2-7. 

[0035] The probe 6 includes a main element 24 (illustrated 
in detail in FIG. 3), a centering nosepiece 7, locked With 
respect to the main element 24 by means of a ring nut 55, that 
houses a measuring armset 9 of a knoWn type (only partially 
visible in FIG. 1) With an inductive transducer and feelers (not 
illustrated) connected to movable arms 9' of the measuring 
armset to contact the piece to be checked. The transducer, by 
detecting mutual movements of the arms 9', provides in a 
knoWn Way measurement electrical signals representative of 
the dimension to be checked. 
[0036] The nosepiece 7 can be closed by a protection cap, 
not illustrated for the sake of clarity. The main element 24 is 
substantially cylindrically shaped With transversal cross-sec 
tions of different external diameter and is holloW for alloWing 
electrical conductors of the transducer of the measuring arm 
set 9 to pass. The measuring armeset 9 is ?xed, for example 
Welded, to a bearing holed disk 45 of the main element 24. 
The main element 24 has an internal cylindrical surface 66 
and a quadrangular surface 51, radiused With the former, 
including tWo seats 48, 49 for corresponding keys 37, 38 of a 
second connector (probe-side) 17 that Will be hereinafter 
illustrated in detail. The difference in shape and dimension of 
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the internal cylindrical surface 66 With respect to the quadran 
gular surface 51 creates an internal transversal abutment sur 
face 47. The main element 24 further features an end portion 
50, opposite to the bearing holed disk 45, With an internal 
surface 46 and an external surface 46', both threaded. 
BetWeen the bearing disk 45 and the end portion 50, in an 
intermediate position, there is a central portion 60 With an 
abutment surface 62 and seats 61 for the interface element 8 
and associated ?rst mechanical references, more speci?cally 
antirotation keys 63, respectively, that Will be illustrated in 
detail With reference to the FIG. 7. 

[0037] The handle 2 contains, just partially visible in FIG. 
2, a support element 20 for electronic devices, not visible in 
the ?gure, including circuits for processing the measurement 
electrical signals provided for by the transducer, circuits for 
managing the push-button group, circuits for Wireles sly trans 
mitting the processed signals to remote devices by means of 
an emitting device, and moreover circuits for managing the 
poWer supply, provided for by batteries (not visible) housed in 
the central part of the handle 2. The support element 2 is ?xed, 
and the above mentioned circuits With it, by means of screWs 
57 to the cap 13 Which is in turn ?xed to the handle 2 by means 
of screWs 19. In substance, therefore, the handle 2 contains all 
the necessary circuits necessary to operate the plug gauge 1, 
While the probe 6 contains the measurement arrnset With 
associated transducer, the feelers and the centering no sepiece. 
[0038] The support element 20 features a central hole 22 
With an abutment surface (not visible) and a seat 15 suitably 
shaped to alloW the handle-side connector 16 (illustrated in 
detail in FIG. 4) to be inserted and positioned. The handle 
side connector 16 is substantially cylindrically shaped, With a 
central part 27 With larger diameter With respect to a ?rst 26 
and a second 32 endportion to contact the abutment surface of 
the hole 22. On the central part 27 there is achieved a plane 
portion or mechanical reference key 28 corresponding to the 
seat 15 of the hole 22, that achieves a ?rst antirotation system 
betWeen the handle-side connector 16 and the handle 2, that 
counteracts and eliminates possible rotational thrusts on the 
handle-side connector 16 about the longitudinal axis and 
assures the proper assembly and positioning of the handle 
side connector 16 With respect to the support 20 and thus to 
the handle 2. BetWeen the central part 27 and the ?rst end 
portion 26 there is achieved a groove 34 for positioning a 
gasket 35, for example of the O-ring type, for assuring tight 
ness betWeen the handle-side connector 16 and the support 
element 20, once they are coupled. The handle-side connector 
16 includes at the ?rst end portion 26 a plurality of terminals 
29 for connecting to the electronic circuits contained in the 
handle 2 (or to electrical, poWer supply and transmission 
cables, through a printed circuit, in case of gauges With 
cable), and at the second end portion 32 suitably seats 30 for 
connecting to corresponding terminals 31 of the probe-side 
connector 17. At an external surface 33 of the second end 
portion 32 there are achieved ?rst mechanical references or 
mechanical reference keys 14 for coupling to the probe-side 
connector 17. 

[0039] In FIG. 5 there is illustrated in detail the probe-side 
connector 17. LikeWise the handle-side connector 16, the 
probe-side connector 17 is also substantially cylindrically 
shaped With a central part 36 With larger diameter With respect 
to a ?rst end portion 25 and a second end portion 39. The ?rst 
end portion 25 is cylindrically shaped With a groove 41 for a 
gasket (not illustrated) that assures tightness betWeen the 
probe-side connector 17 and the main element 24 and is 
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closed by a disk 42 Whereon there are ?xed terminals 40 for 
the connection to the transducer. The second end portion 39 is 
holloW cylindrically shaped With an external threaded surface 
and an internal surface 43 that de?nes seats 44 corresponding 
to the mechanical reference keys 14 of the handle-side con 
nector 16. The arrangement and shape of the keys 14 and of 
the corresponding seats 44 is such that there exist just one 
mutual angular position betWeen the connectors 16 and 17 
that alloW the mutual insertion thereof, so guaranteeing their 
proper mutual mechanical arrangement. 

[0040] As previously mentioned, the central part 36 of the 
probe-side connector 17 features tWo plane portions or refer 
ence keys 37 and 38, and, as the probe-side connector 17 is 
mounted Within the main element 24, such central part 36 lies 
at the transversal abutment surface 47 of the main element 24, 
and the reference keys 37, 38 couple With the associated seats 
48, 49 of the quadrangular surface 51 so achieving a second 
antirotation system for the probe-side connector 17 that pre 
vents both the transducer electrical cables and handle electri 
cal cables (in case of handle With cable transmission) to roll 
up. The probe-side connector 17 is kept in abutment on the 
internal transversal abutment surface 47 by means of a ring 
nut not illustrated screWed to the internal threaded surface 46 
of the main element 24. In FIG. 6 there are illustrated the 
connectors 16 and 17 inserted one into the other. It should be 
noticed that the second end portion 39 of the probe-side 
connector 17 does not abut on the central part 27 of the 
handle-side connector 16, indeed the mutual insertion of the 
tWo connectors 16, 17 is also de?ned by the longitudinal 
position of the interface element 8 With respect to the main 
element 24. It should be further noticed that the mutual inser 
tion of the connectors 16, 17, together With the proper 
arrangement and consequent action of the gaskets that are 
present, guarantees the connection to be Waterproof. 
[0041] In FIG. 7 there are also illustrated the probe 6, the 
interface element 8 and the cap 13 of the handle 2. The 
interface element 8 is substantially disk-shaped With an upper 
surface 68 and a loWer surface 69, a central through hole 64 
for housing the probe 6, more speci?cally the main element 
24, and three peripheral through holes arranged substantially 
at 120° one from the other for three screWs 58. At the rim of 
the central hole 64, on the upper surface 68, there are posi 
tioned ?rst mechanical references including the antirotation 
keys 63. The interface element 8 is locked in abutment posi 
tion against the central portion 60 of the main element 24 by 
a ring nut 53 and a lock nut 54 screWed onto the threaded 
external surface 66 of the main element 24. In fact, as the 
central hole 64 has diameter smaller than the diameter of the 
central portion 60 of the main element 24, the upper surface 
68 of the interface element 8 abuts on the central portion 60 
and the antirotation keys 63 couple With the associated seats 
61. As the arrangement of the antirotation keys 63 and of the 
associated seats 61iarranged at 90° one from the otheri 
leaves four possibilities of coupling betWeen the probe 6 and 
the interface element 8, it is foreseen the possibility to indi 
cate an assembly reference on the interface element 8 and on 
the main element 24, for example by means of punching, in 
order to assure a speci?c arrangement. Alternatively, it is also 
possible to utilise a different number of antirotation keys 63 
and of associated seats 61 and/or different spatial arrange 
ment, so to leave just one possibility of coupling. 
[0042] After the interface element 8 has been locked With 
respect to the probe 6 by means of the ring nut 53 and the lock 
nut 54, the probe 6 is ?xed to the handle 2 by means of the 
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interface element 8. The latter further includes second 
mechanical references on the loWer surface 69 including tWo 
pins (of reduced dimensions and thus not visible in the FIG. 7) 
?xed in positions 72 and 73 diametrically opposite for asso 
ciated seats 70 of the cap 13 of the handle 2 and is locked to 
the handle 2 by means of the screWs 58 screWed in corre 
sponding threaded holes 65 of the cap 13. 
[0043] The interface element 8, by coupling With the main 
element 24 and With the cap 13, achieves a main antirotation 
system about the longitudinal axis betWeen the probe 6 and 
the support and protection structure (more speci?cally 
betWeen the probe 6 and the handle 2) and it assures the 
correct assembly betWeen them. More speci?cally, the anti 
rotation keys 63 With the associated seats 61 of the central 
portion 60 of the main element 24 assure antirotation betWeen 
the probe 6 and the interface element 8, While the pins of the 
interface element 8, along With the screWs 58, assure correct 
positioning and antirotation betWeen the interface element 8 
and the cap 13 of the handle 2. Possible rotational thrusts 
about the longitudinal axis on the probe 6 are discharged on 
the handle 2 through, in sequence, the interface element 8 and 
the cap 13. In substance, the main antirotation system pre 
vents mutual rotations of the connectors 16 and 17 about the 
longitudinal axis. 
[0044] It is clear that the spatial arrangement of the pins of 
the interface element 8, and the screWs 58 as Well, is consis 
tent With the arrangement of the keys 14 of the handle-side 
connector 16 and the associated seats 44 of the probe-side 
connector 17, so achieving just one possible connection 
betWeen the probe 6 and the handle 2. 
[0045] Thanks to the connection system betWeen the probe 
6 and the handle 2 that has been illustrated, assembly and/or 
replacement operations of a probe on the associated handle 
results particularly precise and quick. In fact, as previously 
seen, the couplings betWeen the connectors 16 and 17, and 
betWeen the interface element 8 and the cap 13 as Well, are 
univocal and do not alloW a Wrong connection. In practice, the 
operator during the assembly operations is “forced” to con 
nect the probe 6 and the handle 2 in a correct Way. Moreover, 
such assembly operations can be easily carried out, because 
the probe 6 and the handle 2 are simply coupled by pressure 
and are locked by screWing the three screWs 58 that connect 
the interface element 8 to the cap 13 of the handle 2. The 
disassembly can be carried out in an as much easy Way, by 
simply unscreWing the screWs and then unthreading the probe 
6 together With the interface element 8. Then, if it Were 
required to separate the probe 6 from the interface element 8, 
it Would be suf?cient to unscreW the ring nut 53 and the lock 
nut 54 in order to unthread the interface element 8 from the 
main element 24, so that the interface element 8 can be 
utiliZed again on a different probe. 

[0046] In FIGS. 8-11 there is illustrated a mechanical plug 
gauge 111 according to a second embodiment of the invention 
Wherein a mechanical probe 80 With at least one armset and 
transmission elements is utiliZed. The plug gauge 111 further 
includes a support and protection structure With a handle 2, 
substantially identical to that illustrated With reference to the 
FIGS. 1-7 and therefore referenced to by the same numbers, 
that de?nes a longitudinal axis of the plug gauge 111, and a 
connection system 110 that Will be hereinafter described in 
detail. The handle 2 comprises a push-button group 12 for 
controlling the plug gauge 111 and a cap 13 With a central 
opening 71 that makes a ?rst, handle-side connector 16 acces 
sible. 
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[0047] The mechanical probe 80 comprises a centering 
nosepiece 81 With tWo openings 86 (only one is visible in the 
FIGS. 8 and 10) for feelers (not illustrated) to pass and a 
connection member 82, protruding from the nosepiece 81 and 
locked With respect to it by means of a ring nut 83. The 
centering nosepiece 81 houses measuring means of a knoWn 
type (not visible in the ?gures), coupled and referred to the 
connection member 82. For example, the centering nosepiece 
81 advantageously houses tWo armsets of the parallelogram 
type, With a pair of parallel laminae With tWo reduced cross 
section or fulcra, Whereto the feelers are coupled. The armsets 
comprise inclined surfaces, e.g. forming a Vee-shaped seat, 
Whereon a ball of a mechanical transmission system compris 
ing a transmission rod 88 is engaged. In practice, a mutual 
displacement of the feelers along a measuring direction trans 
versal to the longitudinal axis is transduced in a knoWn Way 
into a displacement of the transmission rod 88 along the 
longitudinal axis. A mechanical transmission system of this 
kind is partially shoWn in FIG. 15. 
[0048] The connection member 82 is holloW for the rod 88 
to pass and is externally threaded in a part protruding from the 
centering nosepiece 81 in order to be screWed on a corre 
sponding ?rst internal threaded portion 106 of an adjusting 
and coupling element 89. 
[0049] The adjusting and coupling element 89 has a second 
internal threaded portion 107 adapted for being screWed on a 
corresponding external threaded portion 104 of an interface 
element 90. 

[0050] In practice, the mechanical probe 80 is screWed on 
the adjusting and coupling element 89 until the ring nut 83 
abuts on the adjusting and coupling element 89, Which is in 
turn screWed on the interface element 90. The adjusting and 
coupling element 89 is locked in position by means of a ring 
nut 108 and a lock nut 109, that determine a longitudinal 
position of the adjusting and coupling element and, conse 
quently, of the mechanical probe 80 With respect to the inter 
face element 90. The adjusting and coupling element 89, the 
interface element 90, the ring nut 108 and the return ring nut 
109 de?ne the connection system 110 of the mechanical plug 
gauge 111 illustrated in FIGS. 8-11 betWeen the mechanical 
probe 80 and the handle 2. It should be noticed that the 
threaded coupling betWeen the interface element 90 and the 
adjusting and coupling element 89 achieves a very precise 
coupling Which provides for the possibility of ?ne adjustment 
of the longitudinal position of the mechanical probe 80 With 
respect to the interface element 90, Which, as Will be clear in 
the folloWing description, facilitates Zero-setting operations 
of the plug gauge. 
[0051] The interface element 90 is holloW-shaped With 
internal cylindrical portions of different diameters and/or dif 
ferent shape to house and refer a probe-side connector 17, a 
transducer 92 and guide means 93 including guide devices 94, 
as for example a linear bushing, for a spindle Which can slide 
longitudinally Within the interface element 90. A pin 120 is 
transversally inserted in the spindle 95 and engages longitu 
dinal slits 122 of a sleeve 121 for preventing the spindle 95 
from rotating about the longitudinal axis of the plug gauge 
111. 
[0052] The spindle 95 carries at one end a feeler 123 Which 
is kept in contact With the transmission rod 88 by means of a 
thrust element, for example a spring 124, and at the other end 
a magnetic core 99 of the transducer 92. 

[0053] More speci?cally, the guide means 93 are coupled in 
knoWn Way (for example screWed) to a ?rst internal cylindri 
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cal portion 100 of the interface element 90, While the trans 
ducer 92 is coupled in a known Way (for example glued) to a 
second internal cylindrical portion 102 and locked in abut 
ment against an abutment surface 103. 

[0054] Electric Wires of Windings (not illustrated) of the 
transducer 92 are connected in a knoWn Way, directly or 
through a printed circuit, to the probe-side connector 17. 
[0055] At one end portion 125 opposite to the external 
threaded portion 104, the interface element 90 is shaped in a 
manner substantially identical to the main element 24 of the 
FIGS. 1-7, and further includes a quadrangular surface suit 
ably shaped With tWo seats 37 (only one is visible in FIG. 11) 
for corresponding reference keys achieved on the probe-side 
connector 17 Which is held in abutment against an abutment 
surface 147 achieved Within the end portion 125 by means of 
a ring nut 105. The reference keys of the probe-side connector 
17 and the associated seats of the quadrangular surface 
achieve a second antirotation system for the probe-side con 
nector 17 substantially identical to that of the FIGS. 1-7. In 
practice, the probe-side connector 17 is prevented from rotat 
ing about the longitudinal axis With respect to the interface 
element 90, so protecting the cables of the transducer from 
rolling up. Integral With the interface element 90 there is 
achieved a ?ange 96 including mechanical references With 
pins (not visible in the ?gures) housed in holes 97 and With 
through holes 98 for screWs 58 (illustrated in FIGS. 8 and 10 
only). The pins and holes 98 are arranged in the same recip 
rocal position as in the ?ange 8 of FIG. 1-7 for being con 
nected to the handle 2, more speci?cally to the cap 13. In 
practice, the connectors 16 and 17 are prevented from rotating 
about the longitudinal axis With respect to the handle 2 and to 
the interface element 90 respectively, and the coupling system 
110 achieves a main antirotation system Which prevents the 
connectors 16 and 17 from mutually rotating about the lon 
gitudinal axis. 
[0056] As for the electrical plug gauge 1 illustrated With 
reference to the FIG. 1-7, the assembly and/or replacement 
operations of the mechanical probe 80 on the associated 
handle 2 results particularly quick and precise, thanks to the 
connection system 110 betWeen the mechanical probe 80 and 
the handle 2. 

[0057] Moreover, Zero-setting operations of the plug gauge 
111 are particularly precise and convenient as Well. The lon 
gitudinal position of the probe 80 can advantageously be 
modi?ed for achieving a Zero condition, by screWing or 
unscreWing the adjusting and coupling element 89 on the 
interface element 90 till the proper longitudinal position is 
reached and then locking it by means of the ring nut 108 and 
the lock nut 109. Consequently, the longitudinal positions of 
the transmission rod 88, of the spindle 95 in contact thereWith 
and of the magnetic core 99 are determined. As illustrated 
before, as the mechanical probe 80 is screWed on the adjusting 
and coupling element 89 so as the ring nut 83 contact the 
adjusting and coupling element 89, the longitudinal position 
of the mechanical probe 80 With respect to the interface 
element 90 is determined once the longitudinal position of the 
adjusting and coupling element 89 is determined. 
[0058] In FIGS. 12-15 there is illustrated a further embodi 
ment of a plug gauge 200 according to the invention. Many 
component parts are substantially identical to component 
parts of the plug gauges of the FIGS. 1-7 and 8-11, and 
therefore Will be referenced to by the same numbers. 
[0059] The plug gauge 200 is of the mechanical type and 
comprises a mechanical probe 80, and a support and protec 
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tion structure With a handle 2 that de?nes a longitudinal axis 
of the plug gauge 200 and comprises a cap 13 With an opening 
that makes a ?rst, handle side connector 16 accessible. The 
plug gauge 200 further includes a connection system 201 that 
Will be hereinafter illustrated in detail With reference to FIGS. 
13-15. 

[0060] In practice, the plug gauge of the FIGS. 12-15 
includes the same probe of the plug gauge of the FIGS. 8-11 
and the same handle of the plug gauges of the FIGS. 1-7 and 
8-11, but a different connection system betWeen such probe 
and handle. 
[0061] Advantageously, the plug gauge 200 can further 
comprise a protection element 202, holloW and cylindrical 
shaped, adapted for protecting the connection system 201 
betWeen the mechanical probe 80 and the handle 2. The 
protection element 202 includes a longitudinal slot 203 for an 
adjusting pin 204 to protrude. 
[0062] The mechanical probe 80 comprises a centering 
nosepiece 81 With tWo openings 86 (only one visible in the 
?gures) for feelers 85 to pass and a connection member 82, 
protruding from the nosepiece 81 and locked With respect to 
it by means of a ring nut 83. The centering nosepiece 81 
houses measuring means of a knoWn type, coupled and 
referred to the connection member 82. More speci?cally, the 
centering nosepiece 81 houses tWo armsets (only one is par 
tially visible in FIG. 15) of a knoWn type, for example of the 
parallelogram type, Whereto feelers 85 are coupled. The arm 
sets 84 comprise inclined surfaces forming aVee-shaped seat 
Whereon a ball 87 of a knoWn mechanical transmission sys 
tem comprising a transmission rod 88 is engaged. 
[0063] The connection member 82 is holloW for the trans 
mission rod 88 to pass and is externally threaded in a part 
protruding from the centering nosepiece 81 in order to be 
screWed on a corresponding ?rst, internally threaded, end 
portion 215 of an interface element 205. In practice, the 
mechanical probe 80 is screWed on the interface element 205 
until the ring nut 83 abuts on the interface element 89. The 
?rst end portion 215 of the interface element 205 is externally 
threaded as Well, for a ring nut 230 Which acts as support for 
the protection element 202. 
[0064] The connection system 201, Which is better visible 
in FIGS. 13 and 14, comprises the interface element 205 and 
a clamping device 207. The interface element 205 is holloW 
and cylindrical shaped, With an external portion of larger 
diameter, or ?ange 218, Which includes mechanical refer 
ences With tWo pins 219 and three holes for screWs 58, spa 
tially arranged as in the ?ange 8 of FIGS. 1-7 and in the ?ange 
96 ofFIGS. 8-11 for coupling to the cap 13 ofthe handle 2 in 
an univocal Way. A second end portion 220 of the interface 
element 205, longitudinally opposite to the ?rst end portion 
215, is internally shaped for housing a probe-side connector 
17, With an abutment surface and seats (not visible in the 
?gures) for corresponding reference keys of the probe-side 
connector 17, substantially identical to those illustrated With 
reference to FIGS. 1-7 and 8-11. A ring nut 105 locks the 
probe-side connector 17 in abutment against the abutment 
surface. The reference keys of the probe-side connector 17 
and the associated seats achieve a second antirotation system 
for the probe-side connector 17 substantially identical to that 
ofthe FIGS.1-7 and 8-11. 
[0065] As in the plug gauges ofthe FIGS. 1-7 and 8-11, the 
connectors 16 and 17 are prevented form rotating about the 
longitudinal axis of the plug gauge 200 With respect to the 
handle 2 and the interface element 205 respectively, and the 
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connection system 201 achieves a main antirotation system 
Which prevents the connectors 16 and 17 from mutually rotat 
ing about the longitudinal axis. 
[0066] The interface element 205 further includes an open 
ing 206 Where there is positioned, in longitudinally adjustable 
Way, the clamping device 207. The clamping device 207 
includes C-shaped parts 210, With opposite longitudinal ori 
entation, Whereon there are engaged screWs 209 Which are in 
turn screWed into corresponding threaded holes achieved on 
the interface element 205 at the opening 206. As long as the 
screWs 209 are loose, a longitudinal position of the clamping 
device 207 can be adjusted by means of the adjusting pin 204, 
that can be manually operated even When the protection ele 
ment 202 is mounted, through the longitudinal slot 203. By 
tightening the screWs 209, there is determined the longitudi 
nal position of the clamping device 207. The clamping device 
207 further includes a ?rst 211 and a second 212 C-shaped 
clamping element for clamping a checking device, for 
example a knoWn linear gauging head 208, housed Within the 
interface element 206. More speci?cally, the linear gauging 
head 208 is referred and coupled to the interface element 207 
by tightening the ?rst 211 and the second 212 clamping 
element by means of tWo screWs 213 coupled thereto. As a 
consequence, When the longitudinal position of the clamping 
device 207 is determined and the linear gauging head 208 is 
locked With respect to the clamping elements 211, 212, the 
longitudinal position of the linear gauging head 208 is deter 
mined as Well. 

[0067] As the linear gauging head 208 is of a knoWn type, 
for the sake of simplicity, it is illustrated in simpli?ed Way in 
FIG. 15. It includes a feeler 214 and provides in a knoWn Way, 
by means of an inductive position transducer, electrical sig 
nals indicative of displacements of such feeler 214 through 
electrical Wires 216 Which are coupled by means of a printed 
circuit 217 to the probe-side connector 17. International 
patent application no. PCT/EP2007/05l70l provides for 
examples of suitable linear gauging heads and a detailed 
explanation of their functioning. 
[0068] Displacements of the feelers 85 along a measuring 
direction transversal to the longitudinal axis of the plug gauge 
200 are transduced in a knoWn Way by the mechanical trans 
mission system in displacements of the transmission rod 88 
along the longitudinal axis. The linear gauging head 208, 
Which is in contact With the transmission rod 88 through the 
feeler 214, provides for electrical signals representative of the 
displacements of the feelers 85. 
[0069] As Well as in the embodiment of the FIGS. 8-11, 
Zero-setting operations are quick and convenient. Once the 
linear gauging head 208 has been locked betWeen the clamp 
ing elements 211, 212 by means of the screWs 213, the lon 
gitudinal position of the linear gauging head 208 can be 
advantageously adjusted by simply loosening the screWs 209 
and displacing the clamping device 207 by means of the 
adjusting pin 204. As soon as a Zero condition of the linear 
gauging head 208 is achieved, the screWs 209 are locked, so 
?xing the longitudinal position of the linear gauging head 
208. 

[0070] As previously seen With reference to the FIGS. 1-15, 
the connection systems utiliZed in the gauges of the present 
invention enable to obtain a rapid interchangeability betWeen 
probe and handle, and at the same time high precision and 
resistance of the electrical and mechanical coupling. 
[0071] The gauges hereinbefore described can be modi?ed 
Without departing from the scope of the invention. 
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[0072] The interface element 8 can be integral With the 
probe 6 and also the other gauge components can have dif 
ferent shape With respect to the one described and illustrated. 
[0073] The connection systems betWeen probe and handle 
have been illustrated With reference to manual plug gauges 
With Wireless transmission for checking internal diametral 
dimensions, but can also be utiliZed for plug gauges, or 
gauges of different type, for example for checking external 
diameters, or shape errors, With cable transmission, also for 
automatic use on mechanical arms and machine tools. More 
over, there can be utiliZed probes for concurrently checking 
more than one cross-section of a same mechanical piece, as 

illustrated for example in the published lntemational appli 
cation no. WO 2006/037749 Al, including one or more arm 
sets With parallelogram, or fulcrum cells. 
[0074] One or more linear bushing or one or more axial 
bearings With recirculating balls (for example of the type 
illustrated in patent U.S. Pat. No. 6,760,980) can be used for 
guiding displacements of the spindle 95. 
[0075] Checking apparatuses different from the gauges, for 
example including checking devices able to provide for infor 
mation relating to the absolute dimensions of the parts to be 
checked, are Within the scope of the invention as Well. 

1. An apparatus for measuring and checking a mechanical 
piece comprising: 

a support and protection structure that de?nes a longitudi 
nal axis of the apparatus and includes a ?rst connector; 

a probe connected to the support and protection structure, 
that includes at least one armset With at least one feeler 
adapted for contacting the mechanical piece to be 
checked; 

at least one transducer adapted for generating electrical 
signals representative of displacements of said at least 
one feeler; and 

a second connector adapted for cooperating With the ?rst 
connector; and a mechanical interface element, con 
nected in a removable Way to at least one of said support 
and protection structure and said probe, and adapted to 
align and connect the probe to the support and protection 
structure. 

2. An apparatus according to claim 1, Wherein said 
mechanical interface element is adapted to achieve a main 
antirotation system for preventing said ?rst connector and 
said second connector from mutually rotating about the lon 
gitudinal axis. 

3 . An apparatus according to claim 1, Wherein the mechani 
cal interface element includes ?rst and second mechanical 
references for corresponding seats of the probe and of the 
support and protection structure, respectively. 

4. An apparatus according to claim 3, Wherein said corre 
sponding seats of the probe are achieved on a main element of 
said probe. 
5.An apparatus according to claim 3 4, Wherein the support 

and protection structure includes a closure element that 
de?nes said corresponding seats of said support and protec 
tion structure. 

6. An apparatus according to claim 1, Wherein said ?rst and 
second connectors include references for the mutual 
mechanical reference. 

7. An apparatus according to claim 1, including a ?rst 
antirotation system betWeen the ?rst connector and the sup 
port and protection structure. 




